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r. IIE JII4 OCBOEHTIfl TITCIIIITIJII,IHbI

Kypc "Xzuuuecxad TexHoJlorut HaHoKepaMzxz" npel4noJraraer o3HaKoMJreHlIe c xr4Mr4r{e-

cKI4MI'I' rerepoSasnrruz, rprofia3HblMl,I MeroAaMr.r cr.rHTe3a HaHo-qacrr,rq r{ HiurocrpyKTyp, r43yqe-

HI4OM zx Sn:uro-xtEuuvelrnx cnoficrn, crpyKTypHrrmu ocq6eHHocrrMr,r HeoprzlHr,rqecKr.rx HaHo-

pruMepHbx qacrall' otccla4pn Mera,IIJIoB, coeAul{eHldfi xpeunur , qrrpKoHr4r, (pyruepeHoB r4 yrne-
poAHbrx naHorpy6ox . {a$r flpeAcraBneuue o6 oco6esuocrEx xr4Mr.rqecroft rexHoj,rort4x rrpor43_

BoAcrBa HaHoKepaMzxll, oQo6erpHocrrx ux Qu:uvecrcux csofiore.

IIpIE Iasyreunu xypfa 34KJIaAbIBilIorct ocHoBbr z o6rqze npercraBneHrze o rexHoJroruqe-

cKt4x AI{cqI{rIJIIrHzx' rotopfie qpl4 nocneAylouleM oOyveuzz 6ylyt pa3Bnrbr npu rrrenr4rd KypcoB

cneuI4aJIbHbIX AllcIII4rIluu. filr II0HLIMaHLII r[arcruvecroro Marepr4ala neo6xorrdMo 3HaHrre ocHoB

HeopraHr4rrecrofi rn Su:uveQrcofi xuuuu.

Kypc uueer qenr( cfioprrauponarb ocHoBbr rexHororr4qecKoro MbrrxJreHur, pacKpbrrb

B3ar4MocB.f,3r4 MexAy pa:nufrueu xuMuqecKofi uayrcu 14 rexHoJrorLru npor,r3BoAcrBa HaJ{opirMep_

HbIX 14 HaHocrpyKTypHbIX nfarepuzutoB, IIoAroroBI4rb cryAeHToB K aKTLTBHoMy r43yrreHr4ro c[equ-
zIJIbHbIX Al'IcqunnuH' pa3BI4Fb B HI,IX TBoprlecKoe orHolxeHrle rro ocBoeHzro zuauuit TexHoJlorr4r,r

npol43BoAcrBa HaHoMarepufllon. Kypc AonxeH o6ecne.{urr B uolHofi Mepe noHr4Mar{ne cryAeH-

TaMr'r qeneit u sa\a,r xuuu.{ecroft rexnolorr4r.r HaHoMarepr{zuloB, r{3yrreHr,re ocHoB npou3BoACTBa

MarepilanoB Lr |l3renui,t uz uux, npaKTr4qecKoe r{ HayqHoe npunoxeHue nonyrreHHsx snaunfi r
CO3AAHI{IO MI,IKPOCIICTEIUUO{ TCXHI4KI,I, SNEKTPOHHbIX HAH ONPrAIOPON

2. MECTP AICqI4TIJIIIHbI B CTPYKTYPE OIIOTI BO

lucqunnuHa orHocl{Tct K 6asoeofi qacrrz yve6noro nlaHa rroAroroBKu 6axaranpa. Kypc
"XnMI'IqecrarI TexHoJIorlIt HpHol(epaMr,rKr.r) nperBapqer 6asonyrc noAroroBKy cryAeHToB no Ar.rc-

qurnl'IHulM <@zsIaKo-xt4Ml4r{EcKug ocHoBbr Mt4Kpo- r4 HaHoct4cpeunofi TexHnKu)), <Marepualore-

AeHr{e HaHocrpyKTypI4poBaHFbIX MarepuzIJIoB) , <<Knauronafl M oilTkrrrecKtul gneKTpoHrdra>, <Mo-

AenvpoBaHI4e I4 rlpoeKtuponSuze MI4Kpo- u HaHocLIcreM)), <flpoqeccu MrzKpo- r4 HaHogJreKTpoHr{-

xu>>, <<30n40Bbre rexHoJrorn4), <lilpoercrnpoBaHr.re 3neKTpoHHblx cpeAcrB).

3Haurar, noJIyqeHHhIe B A4HHoM Kypce neo6xoAuubr AnN 4a,rurefrruero o6yueHzr rro Ar.rc-

ur4nnuHztM Bapr4aruBHofi qactu.



3. KOMTIETEHIIPII4 OBYqAIOIIIETOC.fl , OOPMI4PYEMbIE B
pE3yJrbTATE OCBOEHmfl 4urc\ulurnHhr

B upoqecce ocBoeHlul AIzcurIrIJII4HbI o6yraror4raficn 4onxeH AeMoHcrpr4poBarb cneAyro-
rru{e pesynbrarrr o6pasoBarlr4r :

1) 3uarr
- 6agoerre rexuo.lrorldrrecKrle npoqeccbr l,t o6opy4oBarrvre)nplrMeHreMbre B rrpor.r3BoAcrBe

HauoMareprr€rrroB (lIK-8, IIK- 1 0)

2) Vuerr:
- I4crIoJIb3oeaG 6a3otsrre rexHoJlorI4qecKl4e npoqeccbr ra o6opy4onalrue, rrpkrMelrrreMhre B rrpo-

I43BOACTBe MarepI4iInOE, KOMrrOHeHroB Harro- r4 Mr4KpocLtCreunoft TexHr.rKz (fIK-8, IIK-10)
3) Bna4ers:

- roroBHocrrro pa6orbl Ha coBpeMeHHoM TexHoJrorr4qecKoM o6opy4onauz[, vcrroJlb3ye-
MOM B npoI43BOI0TBe MarepI4ilJIoB I1 KOMTTOHeHTOB Harro- 14 Mr4KpookrCreunofi TeXHVKA

(tIK-8, tIK-10)

B pesynrrare vsYrc:n:{rl- ArrcqnnnlrHrr o6yraro4uitcx 1otxeH ocBor4Tb cneAyrorqrre KoMnereH-
IJVII.d:

(rrK-8) roroBHocrblo I'tcrloJlb3oBarb 6agoerre rexHonorl4rrecKue npoqecchr tr o6opy4oBaHr.re,
rlpt'IMeHf,eMble B rIpOI'I3BOACTBe Marepr4anoB, KoMrroHeHToB Halro- r,r Mr4Kpocrrcreuuofi TexHLrKpr;

(nK-10) roroBHocrbro pa6orarb Ha coBpeMeHHoM TexHonofr4rrecKoM o6opy4onauvrvr, vrc-
rlonb3yeMoM B rIpOI'I3BOACTBe MarephanoB r4 KoMrroHeHToB HaHO- t4 MrrKpocrrcreuuofi TexHr4Kpr.

4. C TPYK T YPA I,I C OAE P}ITAHI,IE AI4 C IILI IJII,IHbI (M OAYNfl )
O6ua[ TpyAoeMKocrb AI4cIIrIIrJIlrHbr cocraBrser 6 3atrerHbrx eAr4Ht4rlhr, 216 raana.
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4.1. Teoperz.recrufi rcypc

(uy,rlrurueAraft Hoe conpoBoxgeurze)

Tema t. HAHOCTpyKTypHbIE MATEPI4AJIbI
Jlexqun I Lrpropwn pa3BLrrLrfl HayKu o HaHocrpyKrypr.rpoBaHHbrx Marep uarrax.

Bolpoclt: 1' Bne4$uze, flepnue HayrrHbre yrroMr{HaHrrr o MzrJrbrx qacrr,rlax. 2. oaxr^re-
cKoe HaqaJIo I43rreHI4f HaFIOCTpyKTypHoro cocrorHr{.s. 3. oco6He cnoficrna r{ crpoeH}re MaJrbrx
aroMHbIX arperaqzft' 4' BlreapeHl,e B TexHoJIorI4I4 npov3BoAcrBa rpaH3r{cropoB r{ na3epoB Ha-
HoMarepI,.non' 5' Haqalo LtHTeHczBHofo no3HaHr4t rBepAo.o Tena vr pagBurvrflTexHr4*r4 MaHV-
nynupoBaHrrr aToMaMr{ r{ 44onaKyJraMr{.

Jr e x 4 an 2 {apaxre pucruKa HaH o crpyKrypr{poBaHHhx Marepr'aJroB.
Bonpocrr: 1' o6rqas xap4KrepucrlrKa HaHocrpyK ryp. 2. MoAerz crpoeHu-{ u Qopvrupo BaHprfl
H aHoqacrr4 u. 3 . Kou6 uuaryfi x crpyKTypHbrx sneM eHTOB HaHOr,{acTLr rI.

Jf e x q un 3. Crpyxrypa HaHo qac rLrr\ u HaHocrlcreM.
Bolpocu: 1' vpoenz uepaPxkIl'fl HaHocrpyK Typ.2. oco6enHoc rvr Bnvr1aH6r HaHoqacrr.ru Ha csofr-
crna QoprravpyeMblx u24en4fi.3. orHeyuopHar npr4pora oKcr4AoB MeranJroB. 4.B,,usuuecroco-
6on nonyu eHvrfl Ha vop$o4orzxo HaH oMarepLt aJroB.

TC.UA 2. IA3 P @A3HbIIZ CI4 HTE3 HAHHOMATEPI4AJIOB II
HAHOCTPYKTYP

Jlexqun 4. fdso$asurrfi ueror cprHTe3a HaHoMarepzaJroB

Bonpocrr: 1' conpeueHHble 3KcIIepI4MeHTzlnbHbre MeroAbr r.rccJreAoBaHr4r Berrlecr s.2. TexHuxa
KoHAeHcarILrvr ra3a.3. Cxerraa rufiosofi ycraHoBKr4 In.s nonyqe_

Ht4r HaHoqacrr{rl Lr3 rrepecbrrlleHHoro napa.4. MolepHzsarlr4, rlpoqecca KoHAe Hcar\ukrra3a npr4
rrporr3Bo,4crBe HaHoqacrr4rl. Cxema ycraHoBKr.r. 5. TepvruvecKop ucilapelLre. 5. Hanmregve .

6. JIa: epnoe n clapeHr,re 7. Merolnr ra: osoft KoH.4eHcaur4r{.

Jf e x 4 up 5. C nuresa HaHoKpr.rcrannv qecKux Hpr rpa.qoB

Bolpocrr: l ' Mero4rr ra^sonofi KoHreHcaIIuu.2.Cuute3 HaHoKpr{craJrJrr4qecKoro Hnrpr4Aa iurroMr4-
Hus' B IIoroKe aMMI4a"Ka. 3. llapo0a:osrrfi cuHTe3 HUTpvAaa-[roMLrHr4r B noroKe zBora. Cxeua yc-
TAHOBKIZ.

Jfex4ua 6. pacnrr,rurelsHrrfi nrdponr{3

Bolpocrr: l ' Pacnrrmlrellnrxfi nI4poJII43 oKcr4.qoB MeranJroB. 2. vcraHoe*r4 Am pacrrbrnr,rrenb'oro
rrr4ponn3a 3' Mar:epzanbl Ant npuMeHeHz-'B pacnhrnr4TeJrbHoM rlr4pon[se 4. flnaueuHhre peaKTo-

pu 5' flpeaMyrllecrBa I4 HeAocrar*u rnaMeHHbx peaKTopoB 6. Konrpo:rbHhre Borrpocbr



I

.t XLIMI,IqECKI4E METOflhr CIIHTE3A

Jley<4ua 7. 3olr-relr c[Hre3 HaHoqacrr.ru

Bonpocu: l. cnocoo cr4HTe3a HaHorracrr4rl 2. Cxerua soJTb_reJrb cloco6a

3. Cxerraa ycraHoBKt4 rr n4r cQeprzsecKrrx qacrr4rl rereo6paruoro Marepr,rilla 4. Mexauugv
f r4Aponr43a ilrKoKcr.rAoB M 5. 3aezcuMocrb cKopocrr4 lr4lponr43a or pa3nr,IqHhD< (paxropon.
6. Vlalenue n qymKa

8. MeroApeBepcupoBalvr.sMr{rlennbr

Bonpocu: 1. Penepcz MUIIENJI'I 2. MC'O4 IIONTIEHII' KPPAMUIICCKUX HAHOqACTI,Iq OCA(IIC-
HLreM r43 pacrBopa conefi n pa. 3. Xauuqecrzfi cr4HTeB npeKepaMrzqecKzx nonr,rMepoB.

Jfex4un 9. Tepuu r{ cr4HTe3 r{3 npeKepaMI4qecKux lonr,rMepHbrx

npeKypcopoB.

Bonpocsr: l. OrNvr brx rrpeKepaM[qecKux rroporrrKoBi 2. CxeuaycraJroBKr4 rroJryrreHr,r,
ynbTpa3epeH Jra3epHbrM c na. 3. Mexanoxr{Mr4qecKzft cufrres 4. crpyxrypa HaHorroporrrKoB,
[onrreHHbx I43MeJIbqeHr4 B qNAHETAPHbIX MEJIbHT4IIIX C IPIIMCHEHI{EM KATAJIII3ATOPA LI3MCJIb-
qeHr4r 5. KonrponrHrre

Teuo 4. OIIIIYIIPABJI.fl EMOfr KPI,ICTAJIJITI3I\UI4II

oKClrIoB IrPU CTIEKAHI,II4

Boupocsr: 1. Kpucralulu3@tlusoKcr.rloB MeranJroB 2. Clpyxrypnrre oco6eHgocrrr HeopraHg_
secKr{x HaHopa3Mepurx 'raQruII QopnaupyeMblx rlpu cneKaH4kr 3. Xuna1asM cBfl3vr KepaMr4qecKux
HaHoqacrklt. 4. B,rv.gnue uo$epxrrocrr.r Kpr4crilnJroB

JIe \U un I 1. KourponupyeMoe repMr.ryocKoe pa3noxeHr,re

MeriurnoopraHr4qecKkrx npe4ypcopoB
Bonpocrr: l ' @opurEpoBaHl4q rlayrrlHonoAo6Hrrx crpyKrypbr 2. oopnarpoBaHr4e xy6ono4o6urrx
KpacrurJTnr.rroe. 3 . OopnaupolaHue crpyKrypbr ALr oK cn/ta rur aH&

4' crpyrrypa HaHosacrlau cQe.qu+reuufi rpeuHur, cBr4HrIa, urzp6oHr.rr 5. KonrpoJrhHbre Borrpocbr.

Jf e k qun I 2. Carr'oopraHv3a\ufl H@Hor{acrr4u

Bonpocrr: 1. Haa^aongKynflpHhre crpyKrypbr c yqacrr.reM HaHoqacrr{u
2. llonyveHur HaHoqacrr,rq pFsrr.lqHofo pa3Mepa u Qoprrarr 3. Ifipoqeccbr opruurr'rsaur{u lr ciMoopra_
Hu3arryru HaHoqacrl4u na lpnrrfepe qacrl{u cepe6pa pI 3oJlora. 4. fipoqeccbr rpaJrcJurqrroHHoro u opu-
eHraIIrIoHHoro ynoptAoqeHltt HturQqacrI4II5.Ilpo6nenabl co3rzlHr{.4 gneKTpoHHbx uauorptr6opon,



I

5. PYJIJIEPEHbI I'I YIJIEPOAHbIE HAHOTPYBKI.
?KqW 13. HanoxnMr4rr rpynnbr ylnepoAa 14 KpeMHr.rr.

Synlepenon 4. peaxun.s

ylnepoAa r4 KpeMHv, 2. eynnilpeHrr. 3. peaxqzx 3aMerqeHilr xnop_

nepeHhr 6. PerynupoBaHr,re

r4r MeriurJron n @ynnepenrr 5. BHeApeHr{e r4HeprHbrx rur3oB n Qyn-
I cnoco6uocrr.r MeralnQynnepeHos 7. Kracrepbr KpeMHz,

eKr+un 14. Xnvus yrnepoAHbrx naHorpy6ox
Bonpocrr: l. Crpyxrypa y hrx HaHorpy6or. 2. CuHres yrnepoAHbrx Hanorpy6or.
3.XuruuxuaHorpy6ox 4. Hrre BHyrpeHHLrx rroJrocreft 5. llpununna SynrqzouaJrbHbxrpyrrr. 6. BneApeuze 4 MoJrer(yn B MHorocJrofinrre rpy6xu

Teua 6. OFEHHO CTId XI4MUTIECKIUX lI oII3I,ITIECKI,TX

ryAK TEPTI C TKI K HAHOMA TE PI4AJIOB
'uexqun 15f Paqnaepnue esQexrbr B HaHox krMvruqacrurl lr HaHocrrcreM

os$elcrrr n Hiuroxr4Mr'r{ 2. 3anucnutocrr cnoficrB Marepr{*noB or
pi*MepoB qacrull 3' XzvzJecxr{e cnoficrBa I43onru}roHHbrx [oBepxHoc refi 4.oco6eHuoc tu $u-

TponbHbre Borrpocbr

llexqaa 16. HaHOCrpyKTypr{poBaHHhre cr4cTeMbr
Bolpocrr: 1. lloryveuze nuforoflnorurrx HaHocrpyKrypr.rpoB4xHhrx cr4creu. 2. Cnepnnacrr.rq_
Hocrb z ru6xocrr 3. O

rrrecKze 14 

'rrrr{qecKr{e 
ceoftcrsa 4. llepcue*Tr'Bbr pasBur,flHaHo_

TexHorroryrr4 oKcr{AoB rraera,nJron $. KonrponbHbre Borrpocbl

4"*,alr" 17. Cuurez ryrornaBKrcx qKcr{AoB
Bonpocrr: 1' czures ryrounfrrrx HaHorroporrrKoB B Bbrco*oreMrreparypHofi nnasl4e 2. caures
lpo3paqHofr uaHoxeparrazru {a oqHoBe IlrIrIHeJII' 3. cpanuureJrhlrbre xapaKTepncrlrKrr HaHoMare-
pr{anoB 4. Kourponrnrre non$ocrl

Jre x qun 
'p. 

cpanuzreJrbHhre rexHr4qecKr4e xapaKTep vrcrlr*vr

HaHOMaTepua,IroB

Boupocrr: 1' Teunepatypoyc{ofi'rplnble creKJloKepaMr.rqecKlre 14 preKnoKpr4cr.nnr'qecKkre rroKpbr-
Tnfi. 4.ns. xr4MLr qecKofi u nzrqe{oft 4povuuureHHocrrr.
2' BucoxoKpeMHe3eM[crbre nQnorqna ra Marepr4zrnbr Ha r.rx ocHoBe.
3 . Pecypcoc6eperaroqze crerf oodpirHhre nenoMarep nurbr.
4. crexnoo6pa:uue z curamrQnbre orrrr{qecKr4 rrpo3paqHbre Marepr'arrbr.
5. Honue Hayrrnbre HanpaBneHfEa u rexuonorr4rr XXI nexa.



i, 4.2. flepeveHb reM.rra6oparopHoro rnpaKTr.rKyMa

Jla6oparopna"r pa6ora I oco6oe ctpoenrae rz cnoficrBa MaJrbrx aror\,.:rbrx arperaquff
Jla6oparopuatpa6ora2 Btnssus,HaHoqacrr4q na cnoficrna $opnrzpyeMbrx uz6e;1uir

Jla6oparopuax pa6ora 3 cxeMa ycraHoBxro naposasoBofo cr4HTe3a HLrrp.rAaanroMr.rHr.,

B noToKe a30Ta.

Jla6oparopuax pa6ora 4 cranres HaHoqacrr4rl B nJraMeH'brx peaKTopax

Jla6oparopnaapalota 5 flonyqeHufi.KepaMr,rqecKr{x HaHoqacrr4rl r43 pacrBopa conefi upe-

Kypcopa.

Jla6oparopHa,+pa6ora6 CrpyKTypH'Ieoco6euuocr'rHeopraH'qecKr4x Ha'opa3MepHbrx
tracrzrl (popnrupyeubrx npr4 crreKaHrzrz

Jla6oparopnar pa6ora 7 frottyqeHus HaHoqacrr,rq pa3nr{rrnoro pa3Mepa n Qopnru.
Jla6oparopnax pa6ora 8 Cunre3 yrJrepoAnsrx naHorpy6ox

Jla6oparopnax pa6ora 9 ltronyqeHrle BbrcororrJrorHbrx HaHocrpyKTypr4poBaHHbrx cr4creM.

4.3. Ilopeueub reM lpaKTrqecr<zx eaHqrnfi
flpaxruuecxoe saHsrze I (DoplruponaHr,re HaHoqacrr.rq lr MoAeJrr4 rzx crpoeHrrt
flpaxruuecxa\ sa]axrue 2 Vcranonr<z Als nonrreHr.rs HaHoqacrprrl us ra3oeofi Qarsr
flpaxruuecroe ganrrue 3 flolyueuue HaHoqacrurl pacnbrnr4TeJrbHErM -,r4po'43oM
flparrvruecroe saH.f,rue 4 3o*-rerl crrHTe3 HaHoqacrr.rq

llparruuecxoe gansrue 5 cu'res HaHoKpr4crilJrJrrrqecKrrx qacrrzrl or)ru4roM [peKepaMr4qe-

cKrrx floporrlKoB

flpamuuecroe saugrze 6 (Dopuzponanue ry6ouoAo6nrrx HaHoKpr4craJrJrr4roB coe4uHenufr

Kp eMH n r, 9BI,i-HIJA, rlt4 p Ko H 14 r, .4I4 O K Cr{,4 a TnT AHA

flparru'recxoe sausrue 7 Hanoqacrzrlbr yrnepoAa r{ KpeMHr4t

flpaxruvecr<oi; saH.flrze 8 Knamosue pa3Meprr6re e0$ercrsr E Har{oxr4Mr4r4

flpar<ruvecxoe gansrvle 9 caures ryrolnaBKr4x HaHorropo1rrKoB B BbrcuKorer'rueparypnoft

NJIA3ME

5. OEPA3OBATEJIbHbIE TEXHOJIO|MT4

hs rqcnuxeHl4t [naErupyeMblx pe3ynbraron o6yve HLrfl, B rvrc;l\vrrrnarle "X[Mz.recKiur rex-
Hororus HaHG(epaMI4KI'I" I4cponb3ylorct pa3nprqHbre o6pasonateJrbHble rexHoJrorr4rr:
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I

L l,IuQopuaquoHHq- pmsu6anu4ue mexHotrozuu, HanpaB.rreHHbre Ha oBnaAenr,re 6o:nrurzv

3arracoM 3uauui1 sanolrzu{irve Il cso6olHoe olep[poBaHr.re nrMrr.

Zcno;nsyercx lerr{zouHo-ceMl4Hapcxuit MeroA, caMocro{TeJrbHoe r43yqeHr,re nnTeparypbr,

rIpLIMeHeHI4e HoBbrx raH(popN{aJnI{oHHbD( TexHoJrorr4it lls caMocroflTenbHoro [orroJrHeHu x zuanuit,

BKJIIoqtuI I4 c rlo JIb3 o EauH e rpxHr4qe cxrax r{ gneKTp oHHhx cp eAorn un Q oprra arJLrLr.

2. ,[enmenuuocmuule npaKmuKo-opueHmuponaHHbte mexHo,,to?uu, :rrafipaBIreHHble Ha Qop-

MIZpOBaHVe CUCTeMbT UpO(eCC4OHZrJIbHbrX rrpaKTrrqeoKr{x }"[{eHr.rfi npu [poBeAeHr4r4 3Kcrrep]rMeH-

TaJIrHbx I4ccneAoBaHrEfr, o6ecqerrvBruoqrrx Bo3MoxrHocrb KarrecrBeHHo BhrrroJrHJrrb upo(feccuo-

HanbH)'ro Ae.rITeJIbHocTb.

3. Paseueanlque nfio6neuuo-opueHmuposaHHbte mexHonozuu, HarrpaBrreHubre ua Qoplru-

poBaHr4e u pa3BVTr4e npo6ineuHofo Mbllltrelr.vrs' MbrcJrr{TeJrbHofi arrunHocrlr, cnoco6nocrr{ rrpo-

6leltno MbIcJII{Tb, BrIAerr Ia QopuynrapoBarb npo6:reurr, nrrSzparr cuoco6sr r4 cpeAcrBa [rrr nx

perrleHr4r.

Zcuonrsytorct BITAFI npo6rerr,ruoro o6yueuur: ocBerrleHlre ocHoBHrrx npo6neM Ha neKrlr4-

xx, yre6nue Al4cKycclru, {onngrcu,IBHal MblcJrr4reJrbHuur AesTenbHocrb B rpymrax [pt4 BbrrronHe-

urara ra6oparopHsrx pa6or,

JluquocmHo-opueunlupoaaHHue mexHoJ,tozuu o6yueuuq, o6ecne.ruBarorqr4e B xoAe yue6no-

ro rlpoqecca yqer pa3nuqqhrx puoco6uocreft o6yraeMhrx, cq3Aanze neo6xo4lrMbrx ycnonufi 4na

pa3BLrrus. urx urH^urBurAyanbFrbx cnoco6nocrefi, pasnr.rrr.re aKTr.rBHocrr.r Jrr.rqHocrrr B yre6noru npo-

qecce. Jfta.{HocrHo-opraeur{poBaHHbre rexHoJroruru o6yreuzr peurnr{3yrorcs B pe3ynbrare vrn4vrBu-

IyanbHoro o6tqenr,r.fl [pefiqAaBaTerrs. u cryAeHTa rrpr4 BbrnoJnneHulr AoMrrrrrHlrx :a:arr4BLrryurbHrrx

zayanufi., tloAroroBKeLr:u4LrlttgyanbHrrx orqeroB uo:ra6oparopHbrM pa6orarr,r.

4. [Jr]t qeneHarrpaBlregHoro ra e(f$erruBHoro (foprrlr.tponauvs. 3arranr4poBaHrrbrx KoMrre-

reHqrafi y o6y.raroqu:xcs, e$r6panrr cneAyroq[e coqeraHrrr Sopu opraHr.r3arluz yre6uoro npoqec-

ca r4 MeroAoB aKTr,rBrd3aquu o6p&soBareJrbuoft 4earelrnocrLr :

- rlpld BrTIIoJIHeHI{Ir:la6oparopHbD( pa6or: pa6ora B KoMaHAe, Merol nu6opounrrx orBeroB,

r{ccneAoBaremcxraft M eroA, aHurrrr.r3 KoHrperHbrx curyaqufi (c4se- sfu dy) ;

- rtpu rrreHuu rerqvff: ur[TepaKTr.rBHzur neKrlLt-r{, olepexa]oqar caMocrosrerbHarr pa6ora,

"Mo3roBoft Itttypu" (nu6opp.*re rro c[]rcKy rpylrrhi orrpeAen-qrcTcr cryAeHTbr, Korophre orBeqaror

Ha Bonpochr [pelo.{aBaren.q [o trpeAbr'4yIqefr reue neKrlr.roHHero xlpca);

B palaxax pa6orrr HpA c0AepxaHr4eM Ar,rcrlr4rrnriubr r{crroJrb3oBaHbr cneAyrorlr4e (popuu pa-

6or:

- ny6tuuuat 3arrlr4r4 pe$eparon;

- HayqHble cryAeH.repKuo noHQepenrlrzlr rro LrrorzM 3arllr4Tbr peQeparon;
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6' oIIEHoqHhIE €PEAC TB A /.JIfl TEKyIIIETo KoHTpoJr.fl ycrrEBABMoc rr,r,
rlPoMExvrounQfr nrrncrAlll{rr ilo I,IToTAM ocBo EHuflAr4cuu11Jrr4Hhr

I'I vrIEEHo-ME rQAI{qE cKoE oEE crIE qEHI,IE cAMo c r ogrn.nuroff
PABOTbT CTyAEHTOB

6.1. ooprrupon{Hue pefirnuronofi oqenrcu. Kpurepu[ rr MeroAbr orleH*rr
KaqecrBa suaHIIft cryAe+ToB rlo Alrcq[[JrrrHe "XuMrl.rec4aq rexHoJrornfl rragoKepaMfiK[,,

TexyIqHft KoHTpoJIb zualuitcryAeHToB ocyrqecrBn fler,efl.rrocpercrBol,r peftrzHrosofi oueH-
ru sHaHzft cryIeHToB.

B coornercrBvril c ppftrr4nronoft cucreuofi, reryrqzfi KoHTponb npor43Bolt4Tc, Tpt4xlbr B
TeqeHI4e ceMecrpa rlyreM 6anmrrofi oIIeHKIT KarlecrBa ycBoeHl,rr reoperarrecKofo Marepza,ra (or-
Berbl Ha noupocu) z pe:yn{rarqB rlpaKTl'Iqecrcofr rerrenbHocau (peuren vrc saras,BbrrroJrHeHr4e 3a-
ganufr, pelreHz e npo6nerra).

PeftrnHr-xonrpo.lr J\! l.
l ' llepnue HayrrHble yuounfiranut o MaJIbIx qacrr.rqax. 2. oaxluqecKoe HaqaJro r43yr{eH[, HaHocr-
pyKTypHoro cocrotHl4x' 3. Qco6rre ceoftcrsa I{ crpoeHr.re Miurlrx aroMHbrx arperaquf. 4. Bue4pe-
HI'Ie B TexHoJlofr4n lpozsnotcrBa rpaH3LlcropoB I{ na3epoB HaHoMarepr{aJroB. 5. Ha.rano r{HTeH-
cI'IBHofo Ilo3HaHlrfl TBeproro TeJla I4 pa3Burlrs.rexHlzKlz MaHr4rlynr4poBaHr4.fl aroMaMrr r.r MoJreKyna-
t'ru' 6' o6rqas xapaKrepl{crl+Ka qaHocrpyKryp.T. Mo4e,rz crpoeHr4r z Qopnaupo Ba1.rfl,HaHoqa-
crl'q' 8' Kov6zHaqur ctpy(Typrilblx gJIeMeHroB HaHoqacrr4q. 9. yponH a uepapxr4LrHaHocrpyKTyp.
l0' oco6enHocrl4 BnnflHvtfl,IFaHo racrllq ua cnoficrna QoprrrupyeMhrx us6erufi.l l. orneynopH€ur
rlpl4poAa oKcI4AoB MerannoBl' 12. Btus:Hae cnoco6on nonyqeHr{r Ha rraopQonorrzro HaHoMarepr.ra-

'ron' I 3 ' faso@asnufi vero4 cLIHTe3a HaHoMarepr4iuroB rrpr4 KoHAe Hcarruv raza. 14 . cxeua rr4rro-
nofr ycrauoBKu rr-f, ronyt{eH[4t HaHoqacrzrl r43 rrepecbnueHHoro napa. 15. Mo4epHusartrr4s rpo-
qecca KoHAeHCaquv ra3a rlpu npoI43BOACTBe HaHoqacrr4q. cxeua ycraHOBKr4. 16. TeprvruqecKoe
vcnapeHkre' l7' HaurUreHLIe. .JlasepHoe rcnapeHrre 18. Mero,qu ragoeofr KoHAeHcaunu. 19. Me-
ToAbI ra3oBoft roHAeHcaIruru HaHoKpt4crtulnl4qecKr4x Hr4Tpr4Ao n.20.cusre3 HaHo*pr4criurrr4qecKoro
HLrrpu4a aJIIoMI4HI4-f, B noroKQ aNrMuaKa.21. llapoSa:onrrfi cznreg Hr4rplrAa irmoMr4Hr,rr B rroroxe
a3ora' cxenaa ycraHoBKt{ ' 22. PacuuttLarenrHrrft nr4ponu3 oKcr,r.qoB MerulJrnoB. 23. ycrauoB*rr nJ'
pacnblnl4TeJlbHoro rlkIponl43a' 24.Marcpuanbl Ant nplaMeHeHrzr B pacnbrnr4TeJrbHoM nupotmse25.
flrauennrre peaKrophr. rlpe4MyllecrBa r{ HeAocrarKr.r nnaMeHrnbrx peaKTopoB

PefirnHr-rcoHrpo.nr J\b 2.
1' 3onr-relr cnoco6 cI{HTe3a [raHoqacrnq 2. cxeua 3oJrb-ferb croco6a 3. cxerraa ycraHoBKr4 rro-
nyqeHl4t cQepuvecrrx qacrl4{ releo6pa:Horo Marepr4ana 4. Mexanu3M rr4.{poJrr6a aJrKoKcrr.{oB
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Mera'IIJIoB 5' 3anzczuocrb cKopocrl{ rl{.qponll3a or pa3nr4qHhrx Qaxropon. 6. v4a-uenue pacrBopr{-
TeJrfl' vI cylrrKa 7' PenepczB+rhle MI4IIellu 8. MeroA nonyqeHr4r KepaMr.rqecKux HaHoqacrr,rq ocax-
reHI{eM LI3 pacrBopa cole{ [paKypcopa. g.Xmtnqecrcufi cr4nTe3 rrpeKepaMr4qecKr.rx nonr4MepoB.
10' otxnr aruop0nrx npefepaMl{qecKrlx noporxKoB. I l. cxerua ycraHoB*rr rroJrrreHr4, ynbrpa3e-
peH nasepHrrn't cnoco6ou. J2. N'IexanoxzMu'recxnfi cr4HTe3 13. Crpyrrypa HaHorroporrrKoB, nony-
qeHHbIX I43MerbrreHHeM B rlnaHCITapHhlx MeJIbHI{IIax c npI4MeHeHraeM Kar&rllr3aropa Lr3MeJrbrreHv,
l4' Kpzcra-unk,aIJus'oxc[alos MeraJInoB 15. crpyrrypHbre oco6enHocrr4 HeopraHrrrrecKrrx Hiuro-
pa3MepHbx qacrl'Iq Qopnavpyeublx npu clleKaHr4r.r 16. XuMras\a cB;,suxepaMnrrec6ux HaHoqacrr,r[.
77 ' BruqBue [oBepxHocru itpragrannon. 18. (Dopuupon alLre ilayr.nrono4o6Hrrx crpyKTypbr r{3
MerannoopraHllqecKl4x npe$ypcopon 19. (DopruzponaHze xy6ono4o6nrrx Kpt4crarrnr4ron.20. oop-
MI{poBaHI'Ie crpyKTypbr.uaoftcz4a rLrrala, HaHoqacrI4II coeAr4HeHzft rperraHur, cBt4HrIa, rlrrpKoHz,
21. HaanaoneKyJrtpHbre crpfxrypbr c yqacrueM HaHoqa crutl. Z2.Ilonyueuur HaHoqacrr,rq pipnr{q_
Horo pa3Mepa u Qopnarr 23; Ilpoqeccbl opraHl43arJvrv v caMoopraHu3arlr4rd HzlHorracrr4rl Ha npr.rMepe
rracrull cepe6pa rr 3oJlora' 24. Upoqeccbl TpaHcntrqrroHHofo lr opr4eHraqr4oHHoro ynoprAoqe Hvrfl. Ha-
Hoqacrr4rl 25.[rpo6nel^r cosqaHu]rr sneKTpoHHbx uauonpz60pon.

pefirunr-nonrpo,rr J\b 3.

l ' HauoqacrLIIIhI yrnepoAa If KpeMHI4t . @ynrepenu. 2. Pearqlrr 3aMerrleHr,rx xnop$y,uepeHon 3.
Pearcqux BHeApeHI'It MerzrnJlpB n $yrnepeuu 4. nue4peHr,re r.rHeprubx ra3oB n QynnepeH' 5. pe-
rynI4poBaHI'Ie peaKlll{ouHofi pnooo6uocru nreran,r0ynnepeHoB 6. K:racrepbr KpeMHrrr. 7. Crpyxry-
pa yrnepoAHblx HaHorpy6ox. 8. CIaHres yrnepoAHhlx nanorpydox. 9. XuvusHanorpy6ox 10. 3a-
rIoJIHeHI4e BHyrpeHHzx lonOcrefi 11. llpueuma SynxqzoHanbgbx rpynfl. 12. Bueaperrr4e aroMoB
I4 MoneKyn B MHorocJlofiurre rpy6xn' 13. IGarrronrnipasnreprnfreQQercrrrnHarroxr{Mr4rr r4.3asucu-
Mocrb cnoficrs MarepvanoB 0T pa3MepoB qacrr4rl 15. Xnnaz.reqprre csoficrsa r,3on_f,rlr{oHHbrx rro-
BepxHocreir 16' Oco6esnoclu Suauvecrux csoftcrB oKcrrAoB MerannoB 17. euzn rccxze csoficr-
na nauoSasuofi reparrauxz.l B' llolyvenue BblcoKorrnorHbx Har[ocrpyKrypr4poBaHHbx crrcrenr. 19.
cneplracu4rrHocrb v ru6rocD 20. 3nexrpuqecKr4e u onrr.rqecKne cnoftcrn a2l. rrepcrreKTr4Bhr
pa3Burr4fl HaHorexHoIrorvfit QKCI4AoB MeraJIJ'IoB. 22. Cusrez rytolnaBKr4x HaHorroporrrKoB B Bbrco-
KoreMneparypHofi rIJIa3Me 23. Cu*res npo3paqHoft uauoxepauWKuHaocHoBe rrrrrnHeJrr4 24. Cpan_
HzreJIbHbIe xapaKrepl{crt4Kl4 HaHoMarepI{zIJIoB' 25. Teuueparypoycroftqr4Bhre creKroKepaMr4rre-
cKI{e 14 creKJloKpl4cra'TnI4rrec4[e rIoKpbITI4t An.u xl4Ml{qecxoft u nzrqenofi npoMbrllneHHocrr4.
26' BucoxoKpeMHe3eMucrble BoJIoKHa I{ Marepr4rurhr Ha r4x ocsone.2T.pecypcoc6eperaulr4e
crexloo6pa3Hble neHoMarepl4anbl. 28. Crerc,roo6pa:urre r4 cr.rraJrJroBbre olrr.rqecKr4 fipo3parrHbre
Marep[aJrbr. 29. Honrre Hayq4hre HarrpaBneHr4r 14 TexHoJroru[ XXI nera.
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6.2. Teuu Ads caMocroflTeJrbHoro r{3yqeHrrfl * KoHTpoJrbHbre pa6oru
1 . Knac cz Q uKar\ufl. rr M eToAhI nonyr{eHr.{r HaHoKJracrep oB v HaHocrpyKryp.

2. MeroAu t4ccJreaoBaHilf,

3 . lloeepxHo crb rBepAhrK re,rr. Mrarcpoc Korrr4 q ec Kr4e acfre KThr

4. Tep na o4r4 HaMllqecKr4 e ac[eKTbr rroBepxHocrt4

5. KnacrepHrre MoAeJrr4

6. Moner<yJrrpHhre Jrura4AHhle KJracrephr

7 . BesruraHAHbre Merzuu[taqecKr4e KJracrep

8. YrnepoAHrre KJracrep4r

9. Knacreprr nHeprHux {asoB 14 Mirrrbrx MorTeKyJr

1 0. KnacrepHhre peaKrlr4r.[

I 1. Kon,ror4AHhre Kracrephr 14 HaHocrpyKTyphr

12. <Dy,r,repeHrbr n yrrepoAHbre HaHorpy6xz

13. Tnep4oreJlbHhle HaHqKJIacrepbI kt HaHocrpyKrypn. Tonxve rrJTeHKr,r. MexanzqecKr4e 14

TefrJIoBBIe caoficrsa

I 4 . MurpuqHhre z cynp aMoJr oKyJrrpHbr e HaHoKJracrepbl 14 HaHo crpyKTyphr

15. Onrra'recKl4e I,I OreKTpoHHhIe csoficrsa HaHocr4creM 14 HaHoMarepr4ilJroB.

I 6. Onrz.recKr4e HaHoyc1poffcrsa

I 7. MarurwrHbre ceoftcrnQ HanrocrpyKryp

18.3epHa, crrokr vr nophr B KoHcoJrr4At4poBaHHhrx Marepuruax

1 9. !e @ Q eKTbr, rroBepxHqcrr4 p as re ra, norp aHr4rrHhre c erpe r a\Lrkr

20.Crpynrypa rroJrr,rMepHhrx, 6zororu.{ecKr4x 14 yrnepoAHbrx HaHoMarepuaJroB

2l ' Olryas xapaKTepl4crl4Ka oeoficrs HaHoMarepr4ruroB. 3,rexrpoHHoe crpoeHr4e

22. Qasoshle paBHoBecvfl.urCIpMoAl4HaMr4Ka HaHocr4creu. oonouurrfi cnexrp 14 TepM[rre-

cxue croficrBa.

23. CsoircrBa rvna npoBqAllMocrt4. Ouru.Iecrze ceofcirsa. MaruurHbre xapaKTepr4crrzKr,r.

24. Mexart4qecKr4e cnofi qrna, cra6wruocrb, pocr 3epeH, az00ysrzr.
2 6 . P e arctltronHafl cuoc o 6rtrocrb, KaraJrr43

27 .Texsottorlzt KoHcoJll4r{[potsaHHbrx Marepr{anoB, TexHoJrorr,rr rroJrylpoBoAHr4KoB.

28.Mzrpo- I4 HaHo3JreKTp0MexaHlarlecrr,re cr{creMhr, Marepr4zurhr co cnerlziurbHhrMt4 Srasn-
rre cKprMr4 cnofi crnau u, 6up - M gAr,rql,rHc Krre M arep varrbr
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29l7ottyueHr4e roHKurx UJreHoK, [oKphrrrrfi n nrena6paH rnaHopa3uepnofi BeJrr4qr{Hbr

30. CsoficrBa ToHKI,IX rrfleno[t norprrrnft z nrena6paH Harropunuepuofi BeJrvr{r4Hhr

31 VmepoAHble nauorpy6Kl,I Lt KoMno3r4rlr4oHHhre Marepr4zrJrbr Ha r4x ocHoBe.

32. Cuures, cnofi crra, npuMeHeHr4e yrJrepoAHhrx nanorpy6or.

33' HanoeoJIoKHa Ha oc4oBe oKcI4Aa ul4pKoHr4r., HaHorpy6rz ua ocHoBe oKcr4Aa rlr4pKoHr4t

34 HanonpoBonoKa Ha opHone oKcr4AoB rlr4pKoHr4r.

6.3. Bonpocbr K 3K3aMeIry

l. flepnrre HarrHble ynoMI4HaHI{t o Manbrx rracrr4rlax. @arruqecroe Harruuro u3yrreHprqHaHocr-

pyKTypHoro cocTo{Hr.rr.

2. Oco6rre cnoficrna r4 crppeHr{e MirJrbrx aroMHbrx arperaqzfi.

3. O6rqas xapaxrepucrllKa]HaHocrpyKryp. Mo4enr4 crpoeHr.rx z SopvzpoBaHr4fl HaHoqacrr.rq.

4. Kola6ltrallut crpyKrypr{ux gJreMeHToB H aHor{acrv rI.

5 . Yponura uep apxlrv HaHoqrpyrryp.

6. Oco6eunocrl4 BrLI.f,HI4s $aHoqacrrarl Ha csoficrna Sopuupyerr,rbx r43Aenr{it.Brrusrrue cnoco6oe

noryrreHr{{ ua v op (p olorkr Io HaHoMarepu urnoB.

7. OrneylopHzur nprrpoAa qKcltAoB MeraJrJroB.

8. faeo(pasnrrfi uero4 cr{HTe3a HaHoMarepr4urJroB npr.t KoHAeHcarIrLr fa3a.

9. Cxelraa nanonofi ycraHoFKI..I An-f, nonyqeHvr HaHorracrurl llg nepecbrrrleHHoro rrapa.

10. Mo4epnu3arrys. npoqeqca KoHAeHcarIvwrra3anprr npor43BoAcrBe HaHoqacrrrq. Cxeua ycra-

HOBKA.

I l. Tepvu'recKoe r{clapeHue. Hauruenue. Jlarepnoe krcnapeHr4e

1 2. Meloau ragonofi KoHABHcarIu r4 HaHoKpr,rcraJrnr4rrecKr,rx Hlrrpr,rAoB.

13. Cunres HaHoKpl,IcrannaqecKoro Hr.rrplrAa aJrroMrrHr.rr B rroroKe aMMilaKa.

14. Pacnrllrarelrnuft nl4pqnI43 oKcI4AoB MerilJrnoB. Ycranon(u.4nr pacnburr4TenbHoro nuponr43a.

Marepualu Anr npr,rMeHeHp-rr B pacnblrrrrreJrbHoM [r4ponr43e.

15. fLraueHHhle peaKToprr. flpeurr,ryulecrBa rr HeAocrarKu [naMeHHbrx peaKTopoB.

16. 3om-re:m cnoco6 cLrHTp3a HaHoqacrr,rq, cxeMa 3oJrb-renb cnoco6a

17. Cxenaa ycraHoBKLI rIonyFIeHI{t cSepuuecrr4x rracrr4rl rereo6pasuoro Marepr44na

18' Mexauz3M rl{Aponu3a a[KoKcI4AoB MerannoB, 3aBr4cr4Mocrb cKopocrr{ rr4Aponrma or pa3nzr{-

urx $arropoB, yAaneHne pacrBopurenfl. lr cyrrrKa

19. PenepcI4BHbIe MrruenJlhli MeroA nonyqeHr4r KepaMilqecKux HaHoq acrLrrlocar(AeHr.reM Lr3 pac-

rBopa colefi npeKypcopa.
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20.Xuvru'aecrcuit cI4HTe3 rlpeKapaMr4qecKr.rx nonr.rMepoB, orxrrr anropQnrx [peKepaMr4qecKux no-

porxKoB.

2 7 . Cxerva ycraHoBKt4 nonJ^reHur ynbrpa:iepeH na3 epHbrM ctoco6orr,r.

22.Mexa:aoxt4Ml{qecKl4ft clanres; crpyKTypa HaHonopomKoB, rroJryqeHHbrx r.r3MeJrbqeHr,reM B rrJra-

HeTapHbIX MeJIbHLIqUX C [pIzMe[IeHI,IeM KaTaJIII3 aTopa I43MelbqeHut

23.Kpucrutnv3u\us. oKcIr.4oB MeraJrJroB, crpyKTypHue oco6en*rocrr4 HeopraHr.rqecKr.rx HaHopa3-

MepHbD( qacrrrrl Sopvrupyeplbrx rrpkt cnexaHrlr4

24.XurvmzM cB.f,3n KepaMI{uecKI4x HaHoqacrr.rq, BrrasHlre rroBopxHocrrl Kpr.rcrurnnoB.

25. @opnrzpoBaHze nayrLtrporloAo6nrrx crpyKrypbr r43 MerzuuroopraHr4qecKux rrpeKypcopon, $op-
MI,IpoBaHuIe ry6ono4o6nrni rcprtctarnuros.@opMr,rpoBaHve cTpyKTypbr Ar4oKcr4,qarvrraHa, HaHo-

qacrrzu coeAr,rHeHr4fi xpeu{rzr, cBt4HrIa, qlrpKoHr4s .

26. HagwoneKynspHble crflyr<rypbl c yqacrlreM HaHoqacrr4rl, rroJryqeHzr HaHoqacrr,rq pa3nr4qHoro

pa3Mepa u $oprurr

27. flpoqeccbl oprztrlll3uJr4k1-u caN4oopraHv3ar\kru HaHoqacrr4rl Ha rpuMepe qacrru cepebpa r4 3oJrora.

28. llpoqeccbl Tpar{cJrlquoflnoro r4 oplreHTaur,roHHofo ynopsAoFreHr{r HaHoqacruq, npo6JreMbr co3Aa-

Hr4J{ oneKTpoHHhD( uanonpuflopon.

29 . Hauo,ncrLrubr yrnepoAp Lr KpeMHr.rr, $ylnepenhr, Knacrepbr KpeMHr.rs.

30. Pearqrat 3aMerIIeHI4{ xIopQynJrepeHoB, peaKrlr,rf, BHeApeH[4r Mer&rJroB n $ynnepeHbr BHeApe-

HI4e LIHeprHbIx ra3oB n Qy4repqHbr, perynrlpoBaHr4e peaKrlr4oHHoft cnoco6uocrr4 MeraJrnQynnepe-

HOB.

3 1 . Cuureg, crpyKTyp a, xkr\[r4s, yrnepoAHbrx uanorpy6ox.

32.3anonneHl4e BHyrpeHHI.{x norocrefi, [pr4Br4BKa (pyHrqraona,rbHbx rpyrrn, BHeApeHrle aroMoB r.r

MoneKyn B MHorocJrofisrre npydnz.

33. Ksalilonrn7 paruepnrfr e$Qelrru B Harroxr4Mr{rl,3irBr,rcr4MocrL csoficrB Marepr,ranoB or pa3MepoB

IIACT14II.

3 4 . Xuwu,recKn e cnofi crs4 u3 onrrlr4oHHbrx noBepxuocrefi

35. Oco6eHHocrLI Quszvecsr,rx cnoficrs oKcrrAoB MeruurJroB, $usuvecxue cnoftcrsa nauoSasuofi

KepaM[KI4: cBepnnacrlaunoQrr 14 ru6xocrr, 3JreKTpr,rqecKr4e r4 orrrlrqecKue cnoficrna

3 6. lloryueHrre BbrcoKorrnolrHbrx HaHocrpyKTypr4poBaHHbrx crlrcreM.

3 7 . Cnnr es Tyf onnaBKux H{HoiloporrrKoB B BbrcoKoTeMrrepaTypHofi u:ra:rrae.

3 8. Curneg npo3paqHoft ualroxopalr unu Ha o cHoBe rrrrrr.rH eJrr4.

3 9. CpanHureJrbHbre xapaKTlepuoTr4Kr4 HaHoMarepr4ulJro B.

4 0. flepcneKTr.rBbr pa3Br4Tkr4 HaHorexHoJrof uu oKcr4IoB MeraJtrnoB.

4 I . Pecypco c6eperarorqu e Qreruroo6pasHrre neHoMarep vaJrbr.
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42' crewtoo6pasnue Lr cr4farroBbre olr'rqecKr{ rrpo3paqHbre Marepr4iurhr.

flpoveNyroqHar err ecraryux (arsauen) npoBoAt4rcs B KOHTIe ceMecTpa TaKXe rryTeM

6a,r:nnofi oueHKH. I4roro{nrft peftruur orrpeAenflerc, cyMMr4poBaHueM 6anron renyrqei orIeHKn B
reqeHne ceMecrpa z 6annpn npoMexyroqsofi arrecrarlLru B KoHrIe ceMecrpa [o pe3ynbraraM 3a-

'{era. MarczuarsHrrfi raro{onuft peftrunr coorBercrByer 100 6a-nnau.

rlpz oqeure snanu{ cryreHToB nperloAaBarenb ronxeH pyKoBoAcrBotsarbcr cneryrour,rMr{
KpI4TepI{'t{MV Ans' o6ecneuQnus o6rerruBHofo norxoAa K BhlcraBneHLrro orIeHoK (orJrnqHo)). ((xo-

polro )), (yAoBneTBOpr4 TenqHo ) r4 ( Hey.{o BneTBOpr{TeJrbHo > :

- orIeHKa (ornl4rrHof BblpraBJltercfl.3a uy6oxue, [cvoplhrBaroruve orBerbl Ha Bonpocbl gK-

3aMeHaul4oHHoro 6urera, {ruo}reuHue rlocneroBareJrbHo, fpaMorHo, c ooocHonasr4eM npercraB-
JT€HHbIX IIoJIoxeHI{fi, ucnolrsotsaH}IeM He roJIbKo KoHcrreKTa rerqzfi z y.re6uzra, Ho r.r MoHorpa-

Qzuecrofi nr{reparypbr;

- oueHKa (XOpOruO> BbloTaBntercg 3a npaBl4nbHble orBerbr Ha Borrpocbl SK3aMeHarIlIoHHOrO

6utera, npuqeM oHIa ro,rXnsr 6rtrr LI3JIoxeHhr rpaMorHo r.r no cyrqecrBy Bonpo ca, 6ez cyuecr-
BeHHbrx nerovnocrefi;

- oIIeHKa (yAoBnerqopl4TenbHo)) BblcraBJltercs 3a raKue orBerbr, B Koropbrx qacrr4rrHo rd3-

JIoxeH ocHosHofr Marepl4a4, Ho He rlpl4Bortrcfl Lerurt\.4orryrleHbr HeroqHocrs n SopvynnpoB-
Kax' HapyueHa lrocne4onafelruocrb I43JIoxeHLrA, rolyrrleHo HeAocraroqHoe 3HaHr4e [paKTr4rre-

CKLIX BOIIpOCOB;

- oIIeHKa (HeyroBJlefrnopurenrHo>) nrrcranJlsercfi 3a orcyrcrBr4e orBeroB Ha ABa Borrpoca
6ul,era,rnu HerIoJrHbIe orBqTbI rila HLrx, B Koropblx AonyilIeHhl cyqecrBeHuue olru6xu.

llepecuer LrroroBoro pefiruHronoro 6arua B orIeHKy npLrBeAeH n ra6rnqe.

Ta6nuua
LUrana [ppec rera r.rroroBoro pefiruuronoro 6arna B oueHKy

Izlrorosrrfi pefirznrtonufr 6ann Oqenxa

>9I
OTJII4qHO

75-90 xopotuo

6r-74 yloBneTBOpHrenbHo

<60 Heylo BneTBOpr{TeJrbHo
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7. vqEBHo-ME ToA[4rIE cKoB I{ I,IHoopMAUIloHHoE oEE crIErrE HI,IE

AI,IC III4tIJrI,rHbI (M OXyJIt)

a) ocHoBHafl Jrrrreparypa

Hauorex'oJlorl{u z stcofroru.r: pucKu,HopMarr.rBHo-[paBoBoe perynr4poB a'vrc u)mpaBne'r4e

[Snerrponurrfi pecypc] / M. Xa,u, [. Boyuen. - M. : BI4HOM, 2015 cryaeHqecK4, HayqHa,
6rz6nuorerca <Koucylrr@nr pryleHra)

o*rosH HaHorexHonor{ra [onerrpoHHrrfi pecypc] / H.T. Ky:neqon, B.M. Hosoropuen, B.A.
Xa6pen, B.?I. Mapronufr. - M. : BI4HOM, 2014. CryleHqpcllasHayqtr6u6lzorera <Kon_
cynbraHr cryAeHra) 9963237g4.html

3 HaHorexHorloruIl4 B MeA4{IILIHe [Snexrpounufi pecypc] : yue6noe noco6ze / B.Io. Hayuen-
ro, T.A. Arerceer, A.c. [uurpr4eB. - M. : zs4arerucrzfi gou M3I4, 2012.- cryAeuvecxax
Hay.<nas 6u6lzorera <(oncynbraHT cryAeHTa)

http ://www. studentlibrarf .rulbook/IsBNg7 g 53 g3 0073 I O.html
4 HanorexHorrorru n ererlrpouuxe. Bmycr [orexrponH'ft pecypc] / IIoa per. Io.A. gan-

rIbIfI'IHa - M' : Texnoc0epa,2073. Cry4euuecKa;r HayqHiur Sn6nrzorera <KoucynbraHT cry-
AeHrD) - http : I I www. stqdentlibrary.rulbook/ISBN97 g 5 948 3 63 5 3 0.html
HanorexuoJrorr4r.r u naur$ouexaHzKa. g. 6. Basosbre rexHor,[orr4qecKrze npoqecobr Mr.rKpocnc_

reuuoft rexHI'IKI{ [3ner<rpourtuft pecypc] : Vve6. uoco6ae / K.f. llorrroscrzru, E.A. Cxopo-
xoAoB' C.A. Kosy6HtK' - M. : I'Is4atenbcrBo MfTy uu. H. 3. EayrvraH a,2013. - Cry4en.re-
cKair HaytrH as 6u6 tuore(a <Kouc ylbraHr cry.4eHTa)

http ://www.studentlibrary.ru/book/IsBN97g 5 703 g3 7290.htrrnl

6) 4ono.nnureJrrnafl r,rrrreparypa

Ma'bre o6rexrrr - 6onrnlze weil.lllzporizft B3rJrrA Ha HarnorexHoJrorr4Lt [3rexrponurrfi pe-
cypc] / feHpzx 3pnzx. - 3-e usa. (e.'I.). - M. : BLIHOM,2015. - Cry4enqecKar nayuuat6u6-
JrraoreKa <KoncylrraHT c1yAerrra)

http : //www. studentlibr ary:;ruhoowr sBNg 7 g 5 9 9 63292g r .html
HaHorexnoJlorl4l4 Ia cneq{als}Ible Marepr.rzurbr [3nerrpoHurM pecypc] : yve6uoe loco6rae

Ant By3oB / Colsrlen IO.4., llprxzH E.2., BolofxaHr4Ha C.A., flerxosa A.fI. - ClI6. :

xwMvr3 IAT, 2 0 09 . c ry{eHqec Kafl Hay qHafl 6 u 6rn orexa <Ko uc yrbraHr c ryA eHra )

3 Moposos B.B' HaHorexlroJlorl4t4 B KepaMr4Ke: MoHorp apws.s 2H.rI.2. HaHo.rrJreHKr,r,
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HaHorloKplf,rrvfl, HaHoMeM6paHbI, HaHorpy6Kr4, HaHocrepxHrl, HaHo[poBonoKa/B.B.

Moposon, 3.r.Cucose; Bra&rM .roc.yH-r - Bna4zuup: Irlsg-no Bra4zu.roc.yH-ra,

20lL- 167 c

4 Cucoen, 3. lI.. Hauorqpanu4qecKr4e Marepuanbr : yve6noe noco6r.re : n2 \. / 3. lI. Crrcoes

- Bla4uuup : Bla4urr4upcrzft rocyAapcrBeuurrfi yHr{Bepcr4rer (BnfY), H. l: llnenKr4, no-

Kpbrrrrr, rueu6paHu .---r2008 .- 89 c. 3rexrpormas 6u6tr4oreKa BnfY

5 Cucoen, 3.II. Hanor<eppnrl4TlecKr.re Mareprlzurbr : yue6uoe uoco6ue : s 2'a. / 3. n. Crrcoes.

.- Bra4znrup : Bla4u4auporuft rocylapcrBenuufi yHr4Bepcr4rer (BlfV). H.2: Tpy6rcu,

crep)KHr.r, [poBonoKa .-r 2009 .- 85 c 3lerrpounas 6u6tuoreKa BnfY
http : I / e.llb .vlsu.rubitstreaml | 23 4 5 67 89 I | 2 6 6 I 3 I 00 9 0 5 .p df

B) flepnoArrqecKue rr3AaHufl :

- )KypHan <i4znerus. BY3oq. Xnv'us r{ xr,rMr4rrecKa:r rexHoJrorfir)):

- xypHtl'r <XuM[.recxar rrpptuuIruleHHocrb ceroAHr ) ;

- xypHan <oyn4a:ueHTanbrflbre rrpo6leuu coBpeMeHHoro Marep[anoBeAeHr4r>;

- )KypH{Lr <Byueponcrue cpo6q e:rrurfl>> ;

- xypHaJr <Bamrupcrcufi x{uuvecruft Nypnal>;

- xypHan <I4:secrur BY3ots. flpurla4ua"r xuMr4r u 6norexuonorvf,);

- )rypHan < C onp eneHHbre qayKoeMKr,re rexHoJro rlrr.r )

r) unrepHer-pecypcbr:

- caftrlr BeAyrrlr4x H4yqHbrx xypHaJroB rro xr,rMr.rqecxofi rexuoJrorr4r.r;

- 3neKTpoHHue 6u6pzorerrHbre clrcreMbr BlfY (6ecnlaruufi 4ocryn qepe3 3neKTpoHHyro

6u6rutorexy B:rfV).

8. MAITEFI{AJrbHO-TEXHITqECKOE OBECTTETIEH}IE

ALr C qu[Jrr,rHhr (M oAyJrfl )
l) uurepanrr4BHbre neKrlr4r4 (na6opu npe3eHrarluir Atrs, rpoqreHr4.rr:rexqrafi);

2)ua6op DVD-QramMoB no pa3ilIdtlHbrM rrpor.r3BorcrBaM 14 npoqeccaM xuMr4qecKofi rexuororuu;

3) na6oparopun v ayrLrlopfin xa$egpH Anr npoBerenur ra6oparopHbrx r4 rpaKTr.rrrecKr4x 3alflTu-

wir 430-1.305-1.
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Pa6o.ryro nporpuMMy cocTaBrrn A.r.H.,

Perlensem (npe4cranurelr pa6orro4a.ren_r)

3ttM. feHepaJrbHoro Ar4peKTopa IIo
HayqHo -TexHoJrofr4qecKo4{y p&3Br,rT}rro

3AO <KorrarraHus, <CT3C>. x.r.n

flporpanrrua pac cMorp eH a I,r o4b 6peua Ha sace AarrnLr

3ane4yrou1zft lca$e4pofi , 4.r.u., npolpeccop

p.itrl 8 or dFF tr. ZPtS-
llason IO.T.

Pa6o'Iafl rlporpaMMa AVoIIF.ITIJII{Hbr cocraBJreHa B coorBercrB[.rLt c rpe6onanprflMu(Dl-oc BO no ua-
npaBneHvro 2 8. 03. 0 1 HaHorexnoJroruu 14 Mr{KpocLlcreMHzur rexHr4Ka

Pa6o'rat nporpaMMa paccrr,iorpeua Il o4o6peua Ha saceftalvrkryue6no-ueroAuqecKofi xovr,rccur,r

flpe4ce4areJrb KoMrrccr.rr, 4. Q -nr. u., upoQ eccop Apanenrn C:M.

JrncT nEPEyTBEPXAEHT4fl

PAEOTI4fr IIporpAMMhI AI,ICqZTIJII,IHbr (MoAynfl)

nPoQeccoP 
€ Xpucrogopon A'I4'

Jlasapen E.B.

Pa6o.rafl rporpaMMa o4o6ppna rra yue6nrrft ro4

flpororol 3acelaurdr ra(fegprr J\! or De,

3anegyroqufi xa(pe4pofi G-zt
Pa6oqas rporpaMMa o4o6ppua ua

flpororon 3ace 4arrnfl, ra$ e4prr J\b

3aae4yroqufi xa(pe4pofi

Pa6oqar rpolpaMMa o4o6pgna na

flporoxor sace1alarfl, xaQe4pu J\b

3aBelyrorqufi r<aQe4poft

Pa6oqas rporpaMMa ogo6p{ua na

flp ororon sace 1ra:aL\s, rcaS elprr Nl

3ane4yroqzfi raQeapofi

Pa6oqar rporpaMMa o4o6pgna Ha

flporoxon saa e Aarrr4s. ra(p e4pu Jrlb

yue6Hsrfi

yue6nuft ro4

foAa

yve6urrfi ro4

OT

y.re6nuft ro4

20

3ane4yrorqzfi rca$eapofi

foAa


